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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Natural and Synthetic Perfumery Materials Sectional Committee had been approved by the 
Petroleum, Coal and Related Products Division Council. 

Oil of Mentha citrata, 2i^ available in the world market is obtained from the fresh green plant of 
Mentha citrata Ehrh, the so-called *Bergamot-mint'. Originally a native of Central and Southern 
Europe, the present day Commercial cultivation of the plant and distillation of oil 
is carried out in the far Western, United States especially the States of Oregon and Washington. 
Introduction of Oil of Mentha citrata in our country is largely due to the efforts of the Regional 
Research Laboratory, Jammu in the early seventies. 

The commercial cultivation of Mentha citrata crop in India is of recent origin, centered chiefly in 
Jammu and Uttar Pradesh, especially Kashipur, Budaun, Moradabad and Haldwani. 

The cultivation practices followed for Afe«^/ia aVr«/a are similar to ih^.i o? Mentha arvensis and 
Mentha piperita. It is planted in the month of January, and two to three harvests are obtained in 
the months of May-June, July-August and October-November. The physico-chemical character- 
istics of the oil obtained from these crops are entirely different from one another. Oil extracted 
from first crop is rich in linalyl acetate while in subsequent crops it goes down considerably. 
Generally oil obtained from second and third crop is admixed with that of first crop to increase 
the percentage of linalyl acetate. The Committee decided to cover oil of Mentha citrata from first 
crop only, in this standard. 

The essential oil of Mentha citrata is produced by steam distillation of the fresh green crop which 
is partially dried in shade. The average yield has been observed to be around 40 kg/acre. 

The current annual indigenous production of the oil of Mentha citrata is estimated at over 
5 000 kg. The oil is mainly consumed within the country for perfumery purposes. 

In view of its potential in perfumery, there is considerable scope for increase in the production 
of the oil in India. Efforts are being made to extend the cultivation of Mentha citrata in suitable 
centres, particularly Haryana, Punjab, Bangalore. If the attempts are fruitful, India would easily 
increase the production of the oil 3 to 4 times in the next decade or so. Thus, if good quality 
oil can be produced, perhaps substantial quantities of the oil could be exported after meeting the 
domestic demands. Gas chromatographic method of analysis has been included for guidance only 
in Annex A. 

In the preparation of this standard, considerable assistance has been derived from the analytical 
data generated by the indigeneous industry and valuable assistance has also been derived from the 
following published literature: 

1) Guenther ( E ), The Essential Oil, Vol. Ill, ( 1958 ), D. van Nostrand Company Inc., New 
York. 

2) Steffen Arctander, Perfume and Flavour Materials of Natural Origin, 1960, Elizabeth 
NJ. (U.S.A. ) 

3) Winship A. Todd & Merrit J. Murray, New Essential Oils from Hybridization of Mentha 
citrata Ehrh, pp. 97-102, Perfumery & Essential Oil Record, February 1968. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2: J 960 'Rules for rounding off numerical values ( revised )\ The 
number of significant places retainted in the rounded-off value should be the same as that of the 
specified value in this standard. 
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Indian Standard 
OIL OF MENTHA CITRATA ^ SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and the 
methods of sampling and test for the material 
commercially known as the oil oi Mentha citrata. 
The material has linalyl acetate and linalool as 
the main constituents and is employed in the 
preparation of perfumes with bergamot/lavender 
characters, colognes, etc. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard. 



IS No, 



326 



( Part 1 ) : 1984 
( Part 2 ) : 1980 

( Part 3 ) : 1980 
( Part 4 ) : 1980 

( Part 5 ) : 1986 

(Part 6): 1986 
( Part 7 ) : 1980 
( Part 8 ) : 1980 

(Part^) : 1980 

1070 : 1977 
2284 : 1988 

6597 : 1988 



Title 

Methods of sampling and 
test for natural and synthe- 
tic perfumery materials: 

( Part 1 ) Sampling ( second 
revision ) 

( Part 2 ) Preliminary exa- 
mination of perfumery mate- 
rials and samples ( second 
revision ) 

( Part 3 ) Relative density 
( second revision ) 

( Part 4 ) Determination of 
optical rotation ( second 
revision ) 

( Part 5 ) Determination of 
refractive index ( second ) 
revision ) 

( Part 6 ) Determination of 
solubility ( second revision ) 

( Part 7 ) Determination of 
acid value ( second revision ) 

( Part 8 ) Determination of 
ester value, content of esters 
and combined alcohols 
( second revision ) 

( Part 9 ) Determination of 
ester value after acetylation 
and free alcohols ( second 
revision ) 

Water for general laboratory 
use {second revision ) 

Methods of olfactory assess- 
ment of natural and synthe- 
tic perfumery .materials 
{first revision ) 
Glossary of terms relating 
to natural and synthetic 
perfumery materials ( first 
revision ) 



3 TERMINOLOGY 

For the purpose of this standard, the definitions 
of terms as given in IS 6597 : 1988 shall apply. 



4 REQUIREMENTS 

44 Description 

Oil of Mentha citrata shall be obtained by steam 
distillation of the freshly cut and partially shade 
dried portion of the plant of Mentha citrata 
Ehrh, fam. Labiatae, 

4AA Oil of Mentha citrata shall be of a clear 
liquid, free from sediment, suspended matter, 
separated water and added adulterants, 

4.1.2 The oil shall be examined for its colour, 
clarity, separated water, bye-notes and sediment 
as prescribed in IS 326 ( Part 2 ) : 1980. 

4.2 Solability 

Unless otherwise agreed to between the purchaser 
and the supplier, oil of Mentha citrata shall be 
soluble in 1*5 to 2 volumes of 70 percent ethyl 
alcohol ( v/v ), occasionally with slight opales- 
cence when tested by the method as prescribed 
in IS 326 ( Part 6 ) : 1986. 

4.3 The material shall also comply with the 
requirements as prescribed in Talkie I. 

5 PACKING AND MARKING 

5.1 Packing 

The material shall be supplied in air-tight and 
preferably amber-coloured glass, aluminium or 
tin plate containers, permitting a minimum of 
air space, or as agreed to between the purchaser 
and the supplier. 

5.1.1 The material shall be protected from light 
and stored in a cool and dry place. 

5.2 Marking 

Each container so filled shall bear legibly and 
indelibly the following information: 

a) Name of the material; 

b) Indication of source of manufacturer; 

c) Batch number and date of manufacture; and 

d) Net and gross mass. 

S.2.1 The container may also be marked with 
the Standard Mark, details of which can be 
obtained from the Bureau of Indian Standards. 

6 SAMPLING 

llepresentative samples of the material, shall be 
drawn as prescribed in IS 326 ( Part 1 ): 1984. 

7 TESTS 

7.1 Tests shall be carried out as prescribed 
under 4.1 to 4.3. The appropriate reference to 
relevant clauses is given in col 4 of Table 1. 



1 
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Table 1 Requirements for Oil of Mentha Citrata 
( Clause 4.3 ) 



SI No. 



Characteristics 



(1) (2) 

i) Colour and appearance 

ii) Odour 



iii) *Relative density at 

27/27°C 

iv) Optical rotation 
V) ♦Refractive index 

at irc 

vi) Acid value Max ( using 
10 g of sample ) 

vii) Esters calculated as 

linalyl acetate ( CiaHaoOa )> 
percent by mass, Min 

viii) Total alcohols, calculated 
as linalool ( CioHigO ), 
percent by mass 
♦The correction factors for relative 
arc 0-000 64 and 000 38 respectively. 



Requirements 

(3) 
Colourless to pale yellow 

Sweet-herbaceous, with 

fruity/citrus notes 
( resembling lavender/ 

bergamot with clary 
sage undertones ) 

0*879 7 to 0-889 7 



-7 to -8° 
1-455 9 to 1-460 9 

1-0 

38 



Method of Test, 
Refto 

(4) 
IS 326 ( Part 2 ) : 1980 

IS 2284 : 1988 



IS 326 ( Part 3 ) : 1980 

IS 326 ( Part 4 ) : 1980 
IS 326 ( Part 5 ) : 1986 

IS 326 ( Part 7 ) : 1980 

IS 326 ( Part 8 ) : 1980 



80 to 90 IS 326 ( Part 9 ) : 1980 

density and refractive index for each degree Cekius change in temperature 



7.2 Quality of Reagents 

Unless specified otherwise, pure chemicals and 
distilled water ( see IS 1070 : 1977 ) shall be 



employed in tests. 

NOTE — 'Pure chemicals* shall mean chemicals 
that do not contain impurities which affect the 
result of analysis. 



ANNEX A 
( Foreword ) 

GAS CHROMATOGRAPHIC ANALYSIS FOR DETERMINATION OF LINALOOL AND 
LINALYL ACETATE IN OIL OF MENTHA CITRATA 



given 



A-O GENERAL 

A-0.1 The chromatographic conditions 
here are for guidance only. 

A-0.2 Ontline of the Method 

A sample of the material is dissolved in a suita- 
ble solvent ( for example, hexane, cyclohexane 
and petroleum ether ) and is injected into the 
gas chromatograph where it is carried by the 
carrier gas from one end of the column to the 
other. During its movement the constituents 
of the sample undergo distribution at different 
rates and ultimately get separated from one 
another. The separated constituents emerge 
from the end of the column one after another 
and are detected by suitable means whose res* 
ponse is related to the amount of a specific 
component leaving the column. 

A-1 APPARATUS 

A-1.1 Any gas chromatograph capable of being 
operated under conditions suitable for resolving 
the individual constituents into distinct peaks 
may be used. The typical chromatogram for 
oil of Mentha citrata using a chromatograph 



with the following chromatographic conditions 
is shown in Fig. 1: 



Nitrogen 



Column 

Material 
Length 
Orifice 
Stationery phase 

Solid support 

Carrier Gas 
Conditions 

a) Column temperature 

isothermal 

b) Injection port 

temperature 
' c) Carrier gas flow rate 

d) Inlet pressure 
Detector 

a) Type 

b) Temperature 



Stainless steel 

1-83 m 

32 mm 

Carbowax 20 M, 10 
percent by mass 

Chromosorb WAW 60-80 
mesh 



lao'^c 

200° c 

30 ml/min 
3-5 kg/cm' 

FJ.D, 

250^C 
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Fig. 1 Typical Chromatogram for Oil of 

Mentha Citrata 



A.2 CALCULATION 



A" 2.1 Area Measurements ( see Note 1 ) 

Since normal peaks approximate a triangle, the 
area is measured by multiplying the peak height 
time the width of half height. The normal peak 
base is not taken since large deviations may be 
observed due to tailing or adsorption. This 
technique is rapid, simple and fairly accurate 
when peaks are symmetrical and of reasonable 
width. 

A-2.2 Area Normalization ( see Note 2 ) 

By normalizing, it is meant, calculating the 



percentage composition by measuring the area 
of each and dividing the individual areas by 
total area, for example: 

Percentage of ^ - tlT^.^'Lt X 100 



Total area 



NOTES 



1 Other methods of area measurements, namely 
triangulation, disc integrator and electronic digital 
integrator if fixed with GLC machine would be of 
great advantage. 

2 Internal standardization maybe used if pure 
appropriate internal standard is available. This 
method is known as relative or indirect calibration. 



standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Irdian Standards. 



